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An r-graph or r-uniform hypergraph is a finite family of subsets of a set X in which each 
subset has cardinality r. The intersection graph of an r-graph H is the graph whose nodes are 
the sets of H with two nodes adjacent whenever the corresponding sets have a nonempty 
intersection. We show that a finite forbidden graph characterization of the intersection graphs 
of r-graphs is impossible by constructing two infinite, irreducible classes of forbidden subgraphs. 
An r-graph or r-uniform hypergraph is a finite set X of nodes together with a 
finite family of subset of X (the edges) of cardinality r. The intersection graph of 
an r-graph, H, is the graph whose nodes are the edges of H with two nodes 
adjacent whenever the edges they represent have a non-empty intersection. 
A graph or an r-graph is simpZe if no edge appears twice. 
The intersection graphs of simple ‘L-graphs were characterized by nine forbid- 
den subgraphs in a 1968 paper of L. Beineke [ 1] (see also [2, p. 407 ff.]). It has 
been conjectured that a similar characterization exists for 3-graphs. 
A related question was considered by J.-C. Bermond, M.C. Heydemann, and 
D. Sotteau who investigated k-line graphs. In a k-line graph two nodes are 
adjacent if the edges they represent intersect in at least k nodes. It was shown 
[3,5] that for any r and p there exist graphs which are not (r - p)-line graphs and 
that thl: wheels, WZk, are not (r - 1)-line graphs for any r. 
R.N. Naik, S.B. Rao, S.S. Shrikhande, and N.M. Singhi [6] investigated 
intersection graphs of r-graphs which are linear (no pair of vertices is incident 
with more than one edge). They construct infinite families of forbidden subgraphs 
for linear r-graphs and show that if :he minimum degree of a node is dt least 75 
then there does exist a finite family of forbidden subgraphs. 
In this note for each r we construct two infinite families of forbidden configura- 
tions for the intersection graph (or l-line graph) of an r-graph. 
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L. Nickel [7] constructed an infinite family of graphs, each of which is the 
intersection graph of a 3-graph only if multiple edges are &~wed. We generalize 
his construction to arbitrary r 3 3. 
Rd. ‘I’hc basic configuration consists of r tAt;q#s with a common edge (x1, yj 1. 
The third no& of each triangle is adjacent o r - 1 pendant nodes (or disjoint 
cliqucn). A graph with this configuration as a subgraph can be represented as the 
interncction graph of an r-graph only if the edges xl and y, contain the same P 
nod&%, 
2, any two pendant nodes can be joined ky an edge, Call the nodes x2 and 
y, and attach the same structure to (x2, ya) (that is, r = 1 triangles in which the 
thir’d node 4s adjacent to r- 1 pendant nodes or cliques), (See Fig, I.) 
By contivuing this linking we can canstruct infinitely many graphs which arc 
intersection graphs of r-graphs only if edges x1 and y, or edges x,, and y,, are 
multiple edgss. Furthcrmorc each such graph is irreducible in the sense that any 
proper induced subgraph is the intersection graph of a simple r-graph. 
Sinrcc simplicity is not a standard assumption for hypergraphs one is naturally 
led tin hope that a finite forbidden graph characterization for the intersection 
graphs of multi-r-graphs is possible. 
Clcsrly the complete bipartite graph K I,r+l cannot be an induced subgraph 
since the edge corresponding to the node of degree r+ 1 cannot contain fewer 
that; r + 1 nodes. In fact, since k edges in the r-graph can be represented as 
raeeting at a single node exactly when the corresponding nodes in G are part of a 
clique, it must be possible to cover the neighborhood of every node of G with r or 
fewer cliques. The minimum number of cliques that cover the neighborhood, 
N(X), of a node x is equal to the chromatic number of the complement, x(N(x)). 
Thus a necessary condition for a graph G to be the intersection graph of an 
f-graph is that for each node x in G, x(N(x)) c r. 
A finite forbidden graph characterization of intersection graphs would therefore 
imply the existence ot a L,?itt~ :zt of graphs whose absence as induced subgraphs 
would guarantee r-colorabilky. 
r-l 
Fig. 1. 
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Proposition 2 demonstrates that makinp even the mast natural assumptions 
about %cal” representability does not rule out an infinite class of forbidden 
subgraphs, 
Propadtion 2* Let Y 3 3 be an hteger. There is ap infinite family of graphs far 
which 
(i) the neighborhood of every node cm be covered by r cliques. 
(ii) no graph irt the family is the intersection graph of a multi-v-gnzph, 
(iii) eoery proper induced s&graph of u gruph in the family is the intersection 
graph of a multi-r-graph. 
Proof. The basic configuration is two K4 - e’s having a common edge (x, , x,) with 
Y- 2 pendant nodes at x1 and x2. The K4 - e’s are arranged so that the degree of 
Xi is r+2. 
The second configuration is constructed by linking x2 and the adjacent node of 
degree two, x 3, with one of the pendant edges at x2 to create a new K4 - e w;th 
the diagonal leading out of x3. Attach r- 2 pendant edges to x3. 
This process can be continued indefinitely as illustrated in Fig. 2. 
Starting at x1 the reader can verify that there is a unique way to represent &he 
node xl as an edge containing r nodes. This in turn forces a unique representation 
of x2, and so on, until finally x,, can be represented on!y by an edge of cardinality 
rf 1. 
It is easy to verify that any induced subgraph can be represented by a 
multi-r-graph. 
This second example has been generalized by Bermond, Germa, and 
Heydemann [4] to an infinite family of forbidden configurations for the k-line 
graph of an r-graph. They replace t by (L) in Fig. 2. 
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